A new model to study spinal muscular atrophy: neurite degeneration and cell death is counteracted by BCL-X(L) Overexpression in motoneurons.
Spinal muscular atrophy (SMA) is a motoneuron disorder characterized by deletions or specific mutations in the Survival Motor Neuron gene (SMN). SMN is ubiquitously expressed and has a general role in the assembly of small nuclear ribonucleoprotein (snRNP) and pre-mRNA splicing requirements. However, in motoneuron axons SMN deficiency results in inappropriate levels of certain transcripts in the distal axon, suggesting that the specific susceptibility of motoneurons to SMN deficiency is related to a specialized function in these cells. Although mouse models of SMA have been generated and are useful for in vivo and in vitro studies, the limited number of isolated MNs that could be obtained from them makes it difficult to perform biochemical, genetic and pharmacological approaches. We describe here an in vitro model of isolated embryonic mouse motoneurons in which the cellular levels of endogenous SMN are reduced. These cells show neurite degeneration and cell death after several days of SMN knockdown. We found that the over-expression of the anti-apoptotic protein Bcl-x(L) into motoneurons rescues these cells from the phenotypic changes observed. This result demonstrates that Bcl-x(L) signaling could be a possible pharmacological target of SMA therapeutics.